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jfr U±jA- jLifl Uyj £jJ J- 



O^/JJ^ 






( JUJ| ua.L, jlilLi 0>-^J *Sjj-**fl frlaJl ^IS ^i Q]J .. iJ 

fJ Ui J*>Hi* JLJ %i* ^j . JUl 4 >^jll^c uj gftwi jj&iB 
•Jj—j ulijajU ikU-J UiiJ (j*fJJ S& 1 cJjju- Jf JMarf ctf i^- uf 

.^Uilj^ll ai* £jU^*1 tj/iMinM L ft jji *jl"\ * (jls 
*j&j iltfl—iVI ^ JiaU-. </*«] drf>Jl jiSflj fiSSl J ^-Si Vj 

.tli^ajfl JaUaI ^jii4l o*£j Vr" 1 -* v-* " 4 ^J 3 



'yJjVl lla.j*-£LiA *-tji £ j>i. 



(J*UjA L-LiUl L*JU 

- 

— '.ifLfJ 

Qj^LmJ *UU .i^l j2i ^L-yi yi SlL-JI V*^ ij^j ^>iSlj **M 
U ^-Jal JS£| iiaj ^1 jaJ! 2L-. CJj t+i*j j^Vf ch«J tftt ^-^-Yl flUfl 

-uUa-. iil j£iV ^jjJj .^£li3 ^jli^l (jaw on ij& £l£taJ j^aj Jj <j i 

SjSjtSj Jilijl ^Je ^i ?3jL-V) t> M^ f* 3 " </-*k OiJ£ 0+*** O* t " 1 ^> tjJ ti^J 
£j& £,t sj^J J " J riJr- J&l jLu ^ iH j ttliAjfl 111 c£*J f^LU t!iLl»il1 £jLiJ <> 

iJji-i ,«i tzAJ&j i^-*JI tJe^Aj l^iLJj 4^e._^«!!l ^il jiil a j -; - ^ ^r^' ©La <^Jj. 



T 



^ijVi iu^a-jLia S-jjj tJJ ±* 



^i dt>9 t^-JUH JJ*-=J1 Jc W^ J 1 U- tA>^ - 1 " ^J° v* 
SUjaSJ „JlJ m^S, ^j>M t>^ f 355 ^ f 3 ^ -cMi fie S-ul 



^jVl iib^J-t^ <Jji £jj*i- 



i^Uafl <a^ai oljJI tb*.l la! j5*il :<j/tf £***? 
£*aj US t' S2L-II Wdl Ciji) J>J MjSmI J& *Ukfl £«*t . 

£S>_aj *i) : M 4 »a>j ' j— Jl Ojc Jjl JaiUJl JLS i^JkU J UJ-i o 1 ^ 

tJ-JSj U. a£U ^^ ^ (> £— £j file. ^— j ¥**& Uij *j£i! 
: ill <*ij aJJ <jJ ^aj-J! Jli cijfl JjiJ <& ^ t-j£j ^p* c^"^ 

■ 

.(iWjU Sls u jjib jjVi j «*m Aiia j* 



^isa ^jjs (*m/i) gia*-» ^su (it/%) ^J ^ (v^r/i) y^ cv j yj jii, (i) 



Jj^l JJa^JI^ Llji t±£* 






(w/r) t 3J> J asa c .>a'.>s J (ri/T) v *Ji (r) 



~ Jjfl *l*j*i-£M Ujj jjjA* 



jaili <-*±j*j =yJjfl dahjdJl 
f-H u ^ill (j&l ^i ^Jai-fl u-i^-^ jAj jj lw-n :>^lj tu u -^ 

._*,! .(Jill 43& jM^J J*-&J ^f^Jlj^ % 
1 ...-■■■#■- j ^y V^e ulajlj * * • I— ^ 1*1 £^ \ JJ ^ 



(tAtTl/T) Jiifift tf j-j ft) 

tAtfjU tjijsa sjj- (v) 



i 



Jjfl iU>4- JLUI LA jj g.j^i* 



41 

J_Su* jJ__u «jjj! :JjVU ^jljaJ jAj iAi* p j^JI jLaJiV Ijai ^—.j 

4-JL-jBj *(ji»U-« jJjj ju «j j*Ja j-*j £ £L»-1 ^ ft'-*-!' ^ YjJ» ij**Jl 

■ 

jajUj—h dUait oij #ijij1j fjUaU «dL*yi (> 3jftjjD ^lsaVi 4J& 



(rra/i) *«-3 (a) 



. - , .... 



, u tfn*Io-a-jLa*-ljJ£ji>a* 



jjL-alb c*M jaJI u\0A :£JjA i&agd 
j^^ill a:*— cJ_, J>jj f U-Jl ^iSL-V 1 6- V>^ ^^ ** ^ 

i 

aLtj *Jc Jh\ (ji^a j^ojll jia. JS tL**i# J£r-*^ ■ Ji*> *"^ U*£ l> J*iJ 

t^Vj J^J d^ ^JJ^- 0* ^>J ^) ; t^ fL.j ^ -*» a*— ^ l 



(i^i)^j(vY./tj (n)(i.) 



-yijfl ^.j-a-^jua i-ijj cjlA 1 



; JLyj i43^J Ijj 1a* *AJ*I iW> *^a* :JIL «j*jB :irtil iWj 
jj l*^ j^ysj j-usjL-j <£ fij-B i^Ulj *(a> 4a) Jjil j*J 
J_ajf y5.j«S**ll (>luM cjW^ J :UaU _>*iVl yiMj tjij^ d 

^^j^ Al J-^ffl ji* ^»j (iu^B ^ USB i^j 
lL£j Put J (_Jfc1M *l- uijl-M) Jbl ^j "^ji* J& ^J *0-^ 






* 



. yijtt ii^j^a- jLii a-iji £jjju 



LvL^-a 1 ^j_j£j o&t tjl *-* *^j— Bj 0»-Aj a*^ hjA •fcS" J*-* 31 

4 ^ji s ji j^jfl ^uyi j^jV diii ^*| i^il j j=jh £ jit aa ^y 

j-viH jj^Ji »!5L-£i3 <-jj*j W - ¥^ Ml t*^* 2 ^J tli* k 'JjN ^ *^*J 

^Ul ^ j>fl j ^j3j Ul4j -0 ^>SB ^ajl J^ j=JH SU- tlij d^ 
*LJ £* .Sift JjU-JI jailU <-*l&]| j?^ 1 ' *^ 3 - i ' j* " jfjE ^*** ^J* 



UhL. fjjia i**j •ISA ^ Jj - *Ld£L*Vtj i*J >u. - fij£3 Lji,. Uj J*J ,J i^ (1 8 } 

JB 4*J CJjl- >Sp io, U U.jJ Ja t/ vIUI ^1 J>a *U4;.LiJ Jj Jit fjjEfl Mil 

.45UUJ- !.>-— J^.] jiJj./UJjU 11 i^jJ 



Jjii ^»jj- J1A1 Uj4 £jji* 



J4g L-i OJI^Syi <-*- J <j? *i^ i3M ^^^ </ tS^- 



ill Jj-j J -Uc. Jit ^j «JJJ*- o* s j*- *> f** - * &*■" * 
£±^ j^B *&i acjL-j »jjStf jj 8* ,-jpfetf 4Pk4fe..tfi 



(1.^4) v Sj,'vv,f3f)f,iV » 



n 



jj& Ik^-jLia Ujj £j> a- 



u t «>\\ ^u-ii f&uu Vjt^j^jij^) fi- j ^ & J** 
u^i <^_» ^ iiij i#u-a yi jot jj m*. Uj ai J.r 

.-S^JJi 4jLi> tl^iill jJomj J_j3 jjj*-* j* j jail t.\Lsaj ijjsJl 
JJJ jS3 o^ifl *«*.>* ton yW ^ij *j^Ii »jJ. M Ji^A 



(r)*wu#*(i») 



It 



jjfi U»j*l- JLM 3-»j4 £jj^» 



- 

aJ j ^i Wi> 4iUJ <-iiu ^1 vita j^ 1 V s3 * - v^ f 5 

f > ^ j£i US <jfo v* t§*-» £->>* ^ </ &^ 
.cilia ^i jj^-h aJj ^ si^n £>- ^ 

-> fjafy jiu-Ji j^i t> 4 - = ** *• f > cjJ * cli-r 

,(il»£ y4j iu# -^ yi &jj *&&& 3I3QEj 

&J L jj Jj ^ JM» ^ i> ^ ..,) f > ^ ji-t 

i 



if 



ylj^ iUj-3-jwa S~U* gjji- 



ij*i ^*j M^ ^^^ ^^ ^ **° u l ^ *•->** ^J*^" 1 

4j£j&tf5JI U£ i>*JU3* J**? J J « a *Jf J ' Jj*^ s ^ -3 ^ 
>T j^ 3^. j-Jfl <jl£ y u 3 * ^J*" *$* >* •>* ^" A 



t^UIl ^5jJ!j jail SiUaj ^31 <^ £ ^ <i» :t>M^ ^"* 



H 



^i/n Aiij-j-t^Lia Utjj £ j>i- 



JJ ^j *-i3* O^J ^k*"* 1 *fl*| f^ fc*-^ Hi* " tf** J 
lj!Sa JJj oifc V^j d) ^ f 1 --? ^ ^ ! "^ ^J ^ *** 

J v] Lid cw c& M : r^ ^ ^-> ^^ ^^ ^ ** 

^j^il ^ii-j^ Al Jul 43 jS «3B Jc Jjjj <*JJ^ t> ^J* 11 
yJBfi JA») f j&* ^ OJ tftf o« J-UB o^ <Jj .{ £ l^j^ L £^ 



(mi^jOrA/l).,.^^^)^) 



la 



s '^ijVl IUjJ-qUI ^Jjj zjjZ* 



gj JjU2 *cL- ^ d^j <*>Ji_, "*ji *•*** U -J lji * J ^ U 






J^^^^i 8L-1 3LU|j j^ rfiVl lM £& f 1 ^ 0*& N*#J 



(Ttv/r) 
,d>^4 .(n/T) (iTA/i) cjja cM tfl M <(™M **•-*■ **& W 

4> t r~> Ai-*j (AAV) fSj (» H/T) 3-#w-B *±^1 «J- „i ^Jfi &* J-* 



n 



% "yJjVl ^J-i-ai^l UjJ^Jj^ 



^i Ijij ^Uj -uk At ^ JSj ^j AM M J** <,& £- J** 



i5«i &J <&* „»j ***- tr-i ** J *<3P* tfj J^s v*j Vj^ J^-* *i jSJ «V {* *> 

(aa.) ^Ui c**— «(mv) </juj {^x- (nj 



1Y 



JJi\ i^jA-JU* UjJ^jjA* 



S3La (> JliL jJ-j 4jk 4&1 J— ill Jj-j C& ^ fJ '^J 23 ** 
jtjki.aj JtLQfl 6* «^ Iji j!*I g( ***4?> cW "-"jw up- e^ 1 



Ja !^t Jiu-ij kHjSfl (/ j*kj bj * jU«yt ol ^j j^ **— 
^ (Sjffl m-^j fl JMB !iAj i j*ifl £$ ^J 1 tfjSJI fl f*j£ ^-= 






1A 



^yn iii^j- jlu j^jj ^j^ 



MJ**v&i**tJ USi\j jAi u^ J j* JjiB c£lj *M 

ln5j ^aj »^U3 JjJj Jij (i^j tj^i JJ ^ j Jj4a ^ fL»j aJc 

J *-J jil! .i* ^ </i3j i ^g j HJ^ ^ d^Y 1 f-^-»« J* ^^ 
*^U C£ j>i^ ^i ^1 jjifl t j*j ^ j*£U tiajll (> {&* (j jilt ^S ^ 

J ftjL ijSli JjL ^Sj .fc-l» Jj-aa ^^i S^!3 ^-alS J_, LyjE 

-a U j_h1 tjj-I 



M 



i/fri iia^-jiia X+ijt i jjA- 



_ _ ^ .. .cijfl JjS ££ U j$ 



+ 

.^ jjfl ci^si i4*di de-% 



. yi jn Ua.jji- jm LAy tsA+ 



v*& Ci 'fdA t> u^ d*** ' J J-« ^ ■^ ^-^ -*** l3#IJ 

<iiJ_p <a— i Jc li*j J^-jj tcjiij ^1-u u 1 * *f^J ^ ^' <A^ 

Jtfjfijyi ,iA *J t^ (Aj^ <> u*£ -*j *-K ja t ^ L - J t^-J 511 ^ ^ 
^ j^Jll i^L^ (> ^L-j <gle ill J*-. ^ «Jlj~»3l cij HiW Y 
{> dSu fJj US - Hk J».jlf *ij" <J [5^ t/^l a- 1 *^ J" ^ 

t> ft( ^ (j| jSj U^ *-*>*fcj ^i- JH» **~ <J^J fi-j ^ 
IjL ^j ^e.A J- ^ u*) HM <**J" f#l OJ* d* iJHP 
i> CAW* *Mti W^ <-L>"^ fi '*&*& Ji C&^i J^ £*— (^ 

l^ JiJyi - 45j£ J*j - -4 J j-Hi (j*Vl? ^t 41 j^ tjjiJ) 



n 



yljfo il»jA-&2i hAji £jji- 



^j 5JSU du±> an £*** </ "^ ***->" ■** ^ JAaJ ** 
Ca^i tit* Ovja J! Q&l £ ti&JJ* tiLan * " J& CL- ^ 

J^ J <#-! S j j* ^ ^-J "(u^ 1 t>,^ &W* «*-* 
|j* V *-^L. J^jll U_j*j ^ «L-J1 t> ij^ Jl *& tlM 

■ 



(ru ,ri r/t) ^jJi put (rr) 



TT 



Jijfl ili^J- JLSJ1 L4JJ £j>*- 



i '^Lj -Gk *JJ1 J^» ^ A?— J»i* t^--* *** t£ *~^ ^ 



tr 



yijto tehjj-jua *-JjJ£^* 



din 4 ^jx ^ ^ Jl J- M J^-j „fe *>* v 1 ^^ 
j^ ^j ^ fuJ ±u fJ -a wJ ^ ^j rt* (j* 3 *>) d ^ 

*u ai djfo U*u d 0a& «^ A in <4j ^ ^J ^ l 

Ul *jjfl iy^j u^V\ i^jj' lA^ d** "da ^J 



„.* 






ti 



yijVi si*j-n-t3wa 3-J jj £jj^* 



ij^, j^Je ^ £jJH JW-j^ ^IjeVl O- »JJc ^ V t> cJ^J 
t|2 ( jgJH 6* A*-Vl ^ 6* 0^1 -W^ 1 f 53 <^* t>) J 1 - 1 

■ 
J4 , VJ JI £& ^5 Uijj-JJ jAj (J^Bt i^- MjJSTI J-jSJIj «jV3 

rA |ji L*L j^Jl t>£¥j*** ^ii- US CicUi>t Us 



(y ■ i/v) ,1*. e*~- „k tfjjJ c>* ( rv ) 



T» 



jjn iu ^*- jlm a-j^ ex*- 1 " 



^l^ilj vj^j'tA* J 1 * 3 C^) : ~ M ^^ J** ^ ***** ^ 

AJV-a ^ (jjl^ll jaJSI £jl3** J— *j oW^ 1 liA J l ^ -^ Cy J*& 
i^jM luiJL JF^JI roue J Jdj * J^!l 0* j*ifl ^ul^jjfi 









11 






■ . 



- Jljfl i±J*l-&x *~*J*tAJt" 



1 

jSj tb sm (ji-fcij j f i ' ^'j j ^cjiia (^ pf*^*ai ti tj^ 2 *- j?^ ^j^ 3 

5j 1H4 3li6 jjp-ull -ji l_ja-uLjj »j_jl «, I in" (j* SjJ^ <ijUa (jfr l^J„J 
^Jj <L£i, 4j*— ^j ^Jfij _j-^j jSj ^ t> 1J* (3-* C^JJ *^ 1 
U-* »Ji£ AJjUa (J&j <liJj <JJ <^JJ lh"j*- O^J J-*^ cjjlj *JO* 

£ J£ :jSj ji JU tiu ^ik* ^J : jiVI Jl5j ij^ill ^IL jS iLajJ 



..(XTA/lJ^SS^jl-filif) 



TY 



H ^JjVl IJaj^a-Ji-UI *-1jl £jjA* 



c^ 



^L£Lla j#ll ^a O^jll «^i K] -: *5fc ^ <^J J - * ^-» 



ja t jj*-JI ^J ^1. :Ai JIB Wis i* ^j u-^ ^ J J*J * l * 
L. LJS :o-^ Ltfl tJ^ «*** fciSS - S li ! tf* * ***** ^ J^J 

<fW j* .JUJ1 u-jjjje 6J^J tf^ J?^ C&J ^ f J^ *j ^ 






M 



* l fjHU*j&-&&iJj*tA&* 









(rai/i) (,4jii oTjffl e&l *) jiPtfJI j»* (") 



n 



yJjVl Jlfc^jLil LjjJ £ Jj^ 



^J <^ tfjStt ^3jU33j ^jiJ <J fjjfc &ja Ujb J£*LJ £^a| 
jaJH &L* CiJj ^ OL^V^ J«* fl ^U— H ftj^al jL&ilj s b^52 



jj^feJI ^J lag ^ill ^Slffl Jiiig (^SJifl ^ ^ JJC- ^L.^/^ 
J 0* r&jl (>j <<jfrl Cto3 V>> \A ^k o**^ OjSS Uiis 

»^c ^^ J Lg ^jj cjijU ii-,3 iL-> 3^ y*- ^Si ^J^ 






yjjVi ij^a-.jLu i*ijizjj** 



JS^4 ^jSj Ujjfe djjijj (Civil Twilight) ^jJ-*D <ji— £3 - i 

.<a.jj \1 t^jUu jna.ffl **l'.-jj! ^JjljJt j J 

^jSj UiSa tltto^j (Nautical Twilight) ^j*-^ d * 31 ~ ? 
J.jjj— *Jl (Jj <h.j5 a^jj tjjji ^U ^iVl Ciaj (j^JJl jSj^ 

Uija £*£*jj (Astronomical Twilight) u < UB ji .Ml - r 

■CA^jJ \ • A <£jLu (Ja*m11 4ji**Jl 4jj1 Jl j if\ t^Jjjill J_*J J 



jlsi i.^ t j^ia ^ ^ s # Lii jj i jH% jian jw*,j t& 

<iU'.iMl lala. OjJJ J^JlJU Aj^jUJJ l^jlaaj All* J)U. j$Lj ^ jaJI 

(jUl J qid> ^k 4*L*J! ^A-a ^i JjVl j^ilf rJ =u Vt*ai US «*^ilj 



n 



I 






'■ 



- yJjVl SlfcjJ- jLil UjJ £j^i* 



t_iji» <i£Sj J^sil *j*i» <itj 45ln J^a- frj*^ j^i ^^ 

^Lill Jb jajfl iSU- OJj3 *I«-i»j ^jUJ ^«-j l V Jj-ft5f^ 

.j jAj tjJtSU jailL pljjifl -Oc ^*j t^iil _jA ^SHi! J&S3I J ^SjWj 






(I VI ilf-O^ jj-its-yjliiS^ 1 *^^ ( iy ) 



rt 



yijVl Ji^-jUl 1-ijJ £ jjA. 



■6tigL ^. *i*j--fl) <#^ .<*lA va-yi v^ fn» - ° 



■Ifj^BM jJi ji^j *jjjj ^4 ((j^iJ' (jLUl) i_sj151I jsill (jJc- C^mJ!» j 



rr 



jjA ^jd-JiM *-ljJ £JJ^- 



ULfel _*iB «L- IM, ^ d~^ f*& ^ ^j V^Y* •* 

11* <***J| U -.j£LJl ^ t>) =-^' *-**J~ J**> CM 1 ^^ ^ 
t[ jU^j ^ ^dU &g jaJ* jaill <Ji <^ $&* £Uj t> lA*jS 
^JJ <> t> MJ^lj cJSVl <*j*tf ^^ ^^ ^ ©A— B ^N j 



^ J! 1_*> #>* o±*4j j*&$J*3^ o**^ ^ t> 



(m/t)^jMc*( <A ) 



r* 



f 



"yJjVl tl*pl-(5Ltt lUji£jj±A 



- r-l ' tail £L± *jk&M ^ V Mi fe» ^ ^dU^a jjugjj 

<#u ^ U&l (To) J 3*U ^ j*3 >tulj CL*1! U3 </ jJLu 

,i^jia L^ ^Sj ij*I cf >— t^-u 3 ^ c- ^ o^e* ^U 1 J> J 

<]&id *& *^ Jjw IlU ^ ^1 : j£ll Jlj * j>Ml ^IL :UajJ 



ui t>* 



(tA/r) ^31-J J j J* £-1 C> i3 (a .) 



r* 



jjn iLv-j-jLtf Ujj£jji* 



cAj Jj f4I <u-_r <^H ad jJi i«- ^ J^J 

ii- ijL* jSa ^ ^>j (^ v-^ _p^ W OurtSi f*J *&*** 






f% 



•L 



jjn ^j*i-juj u jj e j^- 



J^tJ^u^J £»A» ^ uu^ ** ^Y 1 ^-B JJ*W1 



yioSgiiAM latj _H» C*" <> ^J^ ;jaL3lJI j ^AWi 
e ^v ci-B d* **■ J o^ ^ j^> j-J *M * 

■ 

j± ^ J^ jSiX-cJl J - :*#!• J-*- 5 <A* v*-k ^ ** u **■ 






rv 



^j«fl U»j4- JL&B IjJji £ j>5- 



i PJ mJ Jl J a- 1> 4»j«j fWJ ^ -^ s*A *®&J *^J 

- 

-jdljftJI 1^03 jji (>J li_pu 1 JA ^i 1 jf&j _>aJil S^L-a Cijl (jjlij- 

U^ &J+J %jfe2J\ %m ^j&* ( JX*J1 ^jj CL-J OliJ o^l 
fS SjSj <^ Ijjj^Ij 1 A?) ^jSii ^Vi li?b j^S & j^tf) *j»li O* 
£•$„>* JiU <> f£ J j ^ V OH 3 ^ <i*J>ij * j^ Cij Jjk J*j*I 

^ fJj^H (jUajll IJA L?>HJ » ^V^ *JJj*iJ) •jaUall ijiAJ (/^-H* 



(1 T ¥(>•) iX-J &£*, ^i OJ *£ji (•"*) 



rA 



f 



yjjVl ^^-jLU 3-ijlfcj^ 






a^j^ - dyfil ^ijJ 6? (W- jj^ 3 (j-^ j* 6 ) ^ ~ T 
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